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= (54) TiUe: CERAMIC COMPOSITION BEING FIRED AT LOW TEMPERATURE AND HAVING HIGH STRENGTH AND 
METHOD FOR PREPARING THE SAME, AND LAMINATED ELECTRONIC PARTS USING THE SAME 

j| (54)i£^©*«;:S3is<£s^fi!c-b5 5'y^i§fiEiast;-E-(osji^, jkifizztizm^k&mn+ms, 



00 

in 



875^ X2h(°02) 

OA 



° A1 2 0 3 
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a. ..INTENSITY 

b. .. HEXAGONAL SrAI^Og 

c. MONOCLINIC SrAI 2 Si 2 O s 



^ (57) Abstract: A ceramic composition being fired at a low temperature and having a high strength, which comprises, in its struc- 
0 tare, SrAl 2 Si 2 08 crystals and A1 2 0 3 crystals, wherein the SrAl 2 Si 2 O g crystals consist of hexagonal crystals alone or of hexagonal 
fs| SrAI 2 Si 2 Og crystals and monoclinic SrAl 2 Si 2 Og crystals, and exhibits a peak intensity ratio represented by Ii 0 ,/(Iioi + W X 100 of 5 

0% or more, where I 10I represents a peak intensity for (101) face of a hexagonal SrAl 2 Si 2 Og crystal and I^ represents a peak intensity 
for (002) face of a hexagonal SrAl 2 Si 2 O s crystal. 
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SrAl 2 Si 2 0 8 h b Aft^T) ©aftWWSaS^^^JfeSfllitt!: J: 9 £ 

Al, Si&TJ*Sr SrAl 2 Si 2 0 8 <^^^4^M^#)^oV ^~C N 

SrAl 2 Si 2 0 8 (a) 950 o C~1050 o CO?E.^fR^T'{i11^i^^m#4Bl 

SrAl 2 Si 2 0 8 fcJfirf -5 A^iil SrAl 2 Si 2 0 8 £ &RJ&<D A1 2 0 3 

SrSiOs ^^-Cfe , (b) 1050°Cj@737S 1100 t C^T©fi^^T?«, AlfrJI 
SrAl 2 Si 2 0 8 ^^4^ ( b $4) SrAl 2 Si 2 0 8 HlS&fbU (c) 1100°Cjg-m 7^,11 
SrAl 2 Si 2 0 8 teft< x m&& SrAJbSiaOs^ Al 2 0 3 ^ H B B ^tJ?SrSi0 3 ^^^^§ r 

mm* \z-s\&M> srAi 2 si 2 o 8 &ft'tz>m&, srAi 2 si 2 o 8 <Dik¥mmm8.j$.!%)(D 

mr&Btte 300 MPa SUibttZiK SrAl 2 Si 2 0 8 M^^¥^T'fc-5 
£ s 150 MPa mmiC&T UU5o T^al. SrAl 2 Si 2 0 8 t SrAl 2 Si 2 Os 
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SrAl 2 Si 2 0 8 A1 2 0 3 b m C/v^bIj^ b LT#4t-5 r b \z. X. V . W}%£ 

9 5 ^^la^^r^^B SrAl 2 Si 2 0 8 b M 2 03$£M37!)m&1-Z>im&b~r 

5 a ^ i ^ =t *9 , m^D p a ^v^S(D^^:^^s^JiMm^ 2 th z 

T^fa SrAl 2 Si 2 0 8 A1 2 0 3 l£ b b b &^-f Z^b b~T^ 0 
Al 2 0 3 -Si0 2 -SrO lr±frit5IilC/s^i SrAl 2 Si 2 0 8 Z^frs SulBS^lc 

isjogn SrAl 2 Si 2 0 8 ;WffiL-0^a\ (b) HJClft}- SrAl 2 Si 2 0 8 ^(H^bft <9 . 
15 ^c£>4>& < b gB^T^H SrAl 2 Si 2 0 8 T& 5 UV\ m^mmfe^ 

bb SrAl 2 Si 2 0 8 ^-g- A/TV ^ *> \ 

SrAl 2 Si 2 Os MbIS.^ A1 2 0 3 ^bbSt^U SfflB SrAl 2 Si 2 0 8 ^jPate 
SrAl 2 Si 2 0 8 ^3?.fi^^ B SrAl 2 Si 2 0 8 ^.^^B% SrAl 2 Si 2 0 8 frh ft <0 x Cu-Ka 
20 ^^J:§ X^IsIJff^J^^*5V^T, SrAl 2 Si 2 0 8 <D (101) ffi<Dfc°— 

% Iioi> W4b1 SrAl 2 Si 2 0 8 (D (002) SO fc°— ^ Ioo 2 £ bfc£ # , Ii 01 / (hoi 

+ 1 002 ) x 100 xmfrZtiZ ^?S^it^ 5%.£JLk-efe5 - <*: %m$kb-tZ> 0 

25 #3§l^ii5^MMj&-fe7 ^ y ^*a*»fi, mnmz SrAbS^Os^Jl^ib 

ttz&mb, mtzmmfc M 2 o 3 mMi&b&^zmM%^i>. mm srAi 2 si 2 o 8 

^(Pa^T^al SrAl 2 Si 2 0 8 ^4X«A^BB SrAl 2 Si 2 Os^.t^^^ SrAl 2 Si 2 Os 
bf£ <0 N huIB SrAl^Os^BK-^^SB&fS^BB SrAl 2 Si 2 0 8 OgiJ^te 60%^ 
«9 , ;$>o 400 MPa RhO^^&^-r6<a3S£?;§; LV\ 
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*&w<nmmm4&nm&iz7 * v?m&M<omz v^m-vrnm*, (a) io~ 

60®*% (AbOstfclt) (DAI, 25-60®*% (SiOzMJT) <0 Si Rtf 7.5-50 
®*% (SrO mW) (DSrfrtbftZ 100 ®*% <b % (b) 0.1-10 ®*% (Bi 2 0 3 

CO Bi, 0.1-5 ®*% (Na 2 Oti) ©Na,0.1~5Si% (K2O &M) CO 

k 0.1-5 ®*% (coo m^) <o Co a» e> tzzmfr bmittitc&ft <t%i 

mt, 0.01-5 ®*% (CuO &#) CO Cu, 0.01-5 ®*% (Mn0 2 ^) <D 
Mn, 0.01-5 ®*%cOAg&TJ* 0.01-2®*% (ZrOaSW*) <D Zr frhftZm 

frt>mtxtiit'j>ft< khimtfrtbtzzm&ftks (c) ^ra^Fi** 

«W<Z>W3MffifflJfcfifrfe7 $ -y?mjm<D&-£ UV^-o»flfef4, (a) 10- 
60®*% (Al 2 0 3 m#) <DA1, 25-60®*% (Si0 2 m3l) CO Si, 7.5-50® 
*% (SrOmHQ ^ Sr 20 ®*%&tT (Ti0 2 m#) © TS A* 6> * -5 
100®*%£. (b) 0.1-10®*% (Bi 2 0 3 m#) co Bi, 0.1-5®*% (Na 2 Ol 
HO ©Na, 0.1-5®*% (KaOifc£) ©KW0.1~5fi% (CoO &&) CO 
Co^f)^5P^P)l«*lfc/M< lSi, 0.01-5®*% (CuO&J*) O 
Cu, 0.01—5 ®*% (Mn0 2 ^^) CO Mn, 0.01—5 ®*%co Ag 0.01—2 

®*% (zro 2 m#) ©zr^e>^s^b5g«rtLfc^^< th imtfrhftz 
m&ftt. (c) ^"Bnttflt^iftttt^jfiri-s, 

MlBAl 2 O 3 ^^cO^^ 0 ^fi 1 nm^T-efc^CO^W* LV\, 

#SrMt5R, ±7$ yftm+tumtiHs'ti* SrAl 2 Si 2 08^ B co5t, % 7^ 
«H SrAl 2 Si 2 0 8 <©Jfc*s# 5%^_hi: <k 5 (^fig&^FIIrl^ts - £ ^ 
m^i-^o ttfifeMft&WIWfi, ^SSrAl2SiaO 8 <OJfc^l0%^Ji4:/£5«t 
5 »CR«T « b < % 50%^± £ <fc 5 co^ jt tp l, < % 
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a 2 ^fH^$i«iojEi^t 9 § y (f«i2) ©xim 
h 3 ^ ^ tm&m mm m ©xm 

(TEM) ^*-Cfc«9, 

S6tt®5© TEM WlC^i-Sliifc^art^tH-e*) t) > 

m 9 itmmm 4 <Dmmmmmm^-t^mmnm^ *> , 
0 10 4 (ommm^^^i-m^m^h y , 
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Al, Si, Sr^t/TiTM, 1050 < C^T> ffr* b < tt 1000°COT©ig^-e^j& 
U Ic^ft < t h 7v*f H SrAl 2 Si 2 0 8 RTf AI2O3 ^lat^tt-So r <£> £ 

^(D^^^mm^n^^^m^-t^^ t&x%z> 0 r<z>fc#>, mm^m^ 

10 Al A1 2 0 3 WkMX 10—60 «*% £ <D&&-£ U < , Si SiOa^T* 25 
-60 fC*% £ -T 5 b < . Sr SrO 7.5-50 «*% <b 6 ©jftS 

#fi£LV\, ::nfe^M©'a-^r*^-tbe)O^H^T?fo5<b, 1000°C^T©{& 

15 Ti \±m&m&± *7^v? %mm<D&Mm$Lm<Dum&m. x f 

m%^-tz>o Tife, Tio 2 $:WT°o~2omm%k-tz><Dj)m&^\ Ti (D^m 

-T5„ ^ v ? m.tiz%)(D&Mmi&WLCDm.&&wc t f ^-20— -40 

vpmrcnm^^i-^m^^m^, Tio^*^#< L-crf^oppm/'c^ 

20 ^l£fSS^6^£^-C#3 0 l^b&^k, Ti<D^B*^TiO 2 ^T'20« 
*%£ «9#V^, lOOO^^T^SM^T^i+^^^a^^^tL^VNfcfe 

*tcz<D&m.m&^7$v?mf&m£M^ wm^t\,x, bu Na, kjw 

25 Co fab ft Z>mfrtbm&ftfc'pfj;< fhim, &tfCu, Mn, Ag&Z$Zr fabft 

mum*, mzmv&ft^m.*). afe^^-a-ff- 100 tt%i^LT, mtm^ 
nmx7F-t 0 ^tih<D^mi-immy.nmm^(D^:mxmQ-r^(D7im^ 

Bi, Na, K&tfCo«: N ^xm^*5V>T Al 2 0 3 ^^^^f^^^§ 
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Bite, Bi 2 0 3 mifL-e 0.1-10 n^L%b^Z>(Dtim^^\ Bi *5 10ST*%£ 9 
5 #V^ N QlK^/h£<&5o Bioj;«?^LV^q*«5«4%^T-e$>-5 0 
* fc Bi (Omtom* 0.1 Jf*% «£ 94>&V^ % ^^^^T^^^F-h^fe 

So Bi <z> x bv^pftfi o.2 »4%^Jb-efc§ 0 

Na te, NaaO mitT 0.1-5 »*% £ -r § ©*S»* LV \, Na jflS 0.1 JC4%* 

io #6>tts{g?a^-fe-7 =• y*mtftm<Dmm&&&±% < &9i®£\ n^tt^^ 
<&s 0 

K« s KkOJMUT? 0.1-5 Mt%fc«©*#*bV\ K*5 0.1»%5fe»o 

15 

m&m&&±#& NaRtfK tt % Al 23: t>* Si t £ t>fc NaAlSi»0 8 3l&A, 
KAlSiaOslttMPoJSErtr&jftU fiift«S^-fe9 S j/^Jfififc*© fQ ?rlR]_h$^ 

So 

Cote, OoOJ«iT?0.1-6ft*%i«©W*UVN 0 Oo*0.lM%*tt 

Jtofttu®ttT&*#7+&-?a> t> . 9oo°c^t 'ottA-cm^flsatt 
®«a«s^7 ^ ^ *u&m<D&&imst& iooo°cmt^ *> , iooo°c^TTfi« 
cu, Mn, Agxt/ zr r±, ^m^JMi^^xmm^± 9 $ y ?mmm<D& 

Cute, CuO^-C 0.01-5 W*LV\ Cu 3* 0.01 SC*% 
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Mn ^ Mn0 2 &MX° 0.01—5 WM%t-$-&<Di>m& LV\ Mn & 0.01 K4% 

5 Agfi, 0.01—5 02)503: UV\ Ag2)S5 5C*%*a^L«fc % ®f« 

<fc0iSff, 5fe/Bte#fcV\ AgO£90£ LV«JD*«2ff*%£* 

Zr fi Zr0 2 glir-e 0.01-2 fC*% £-T5 LV\, Zr # 0.01 

10 fc 2 je*%£j@;t6 £ „ fQ 2)S^Ti-^o ZrCfeg&bqfc J: £8&W«j3££©fcl_h8b* 

^"Br»«J^«*^UTf4, 0!I;tf£Y, Fe, Ca, Ga, Cr *^e>*l5. 

15 _klE<g;*g.$£j&-fe 7 5 y * Al, Si RXF Sr (Xtt Al, Si, Sr TO 

^ * IsmtMs) h * 5 ^H** ^ N Bi, Na, K Ck> 6> Jfc 5 »d» Sfitb 
fc^ft <H1S, Cu. Mn, Ag Xt/ Zr a»&fc5#a»&»tfjh,fc^fc < 

SrAl2Si 2 08^<D5*>, T^tH SrAl 2 Si 2 0 8 <Ditm ?&£it) & 5%SX± 

ttez>£5iz, mmRxmm zmm-r 5 r £ k «t 9 M3£i-5„ srAi 2 si 2 o 8 

© ^3fiAJtfi»* L < ta 10%£A±-Cfc 9 , «fc U b < it 50%^_hl?fe 9 , 
Si-5O2)S0*uv\ 

fci~«t 5 fcmf%MMRzfi%m&m&'rz><Dibm& lv\ a^ji srAi 2 si 2 o 8 © t° 
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'&^XifltfTfe&h~0i< t£oT, 50%&Lhtf>fc: 0 — ^ Si^J&SX* 300 MPa .B* 

m&mwifti.z.&ibz&mmh&o ~m^. mmm.mte iooototjw^ix, 

10 950°C^T^j;9^b<. 9OO^T^#{c0^bV\ *fd^B#Pfl«2~4 
H: 6~9 @£<£>JfcBi«$B &7mflllft& 3000 GHz (3 THz) £k_k<D fQ (ftt* 

25 gfefefll] 1 

Al 2 0 3 $&3*;, Si0 2 8fe*:, SrCOs^*, Ti0 2 ^, Bi 2 0 3 ^*, CuO|&5fc, Mn0 2 ^5fe, 
Na 2 C0 3 «&*S:TJ? KjjCOs t — jv % /wej&£> U * 7 y — Sr 

#fc 0 :^7UH: PVA SrJS*W©lfc»m*lJ:*f LT 1 «*%fl!>SRI^t?^fjp 
^^u— K9>T-¥— Cft*feU ¥*»^$J 0.1 mm <DMffiR<Dmk 
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SrAl 2 Si 2 0 8 <O^A^mm.(M 2 03 : 31.30 SiO z : 36.89 Sr 

O : 31.81 ««%) t^«t5^ mm 99.9%. 0.5 jim © AhOsB^s 

mm 99.9%«_h % ¥^#0.5 M m^T©SiO 2 $fr;^ 3t tm£ 99.9%, 
#0.5 jim© SrCO a )f&*£r/tf y ^^W-^©^— /w^^jjf 5/ hfcgAU Kfc 

^^©5o{3?KlA*LT. 850 o C-t?2^^LT, AlaOs^SSr^-fS^ 

ia»iRj^©--«JSrltoKfc--jtfca|?-/U5 /HcftAL, T^ttS 1.0 |im fcf&ifc 

bfc 0 #btufc^«&sr-g-^r-f-'5^7 y— /-Ky if=/pr/v=r— (pva) 

100 fr*%fc:*j-LT 1.5 e*%©«^T?^&Dbfe«, K^-T 
t?3t*fe • ftjftU sjzjSttgflMHj 0.1 mm ©S^©5t^%#fc 0 

950~1200°C©?^^-e200°C/hr WlfT'Mt, fl&flB&A 
2 W^LTMtfct, ^m*T*200°C/lir©5i^T^*Pbfc o #b*Lfc 
«fefiKfr©ifcBI«*eSrRft*aj«H:j;i!) 8~15 GHz ©*JRJBtt«fc-C^je>fc 0 ft 

-hlB £ UTOC flatS! bfc 38 mm X 12 mm X 1 mm ©WBtfrK:** Lt, ^t&WJgg 
30 mm £ U ^mit^Sr 0.5 mm/min £ LT, 3 £tfetff£^ (JIS C2141) 

ia^^©A^^ 0 SrAl 2 Si 2 0 8 SrAl 2 Si 2 Os t (Ditmt LT, t^#©®|U 

"C 22.9° Tn^iH SrAl 2 Si 2 0 8 © (101) ®© ^ I 101 t , 27.7° 

^iff^mttS^^SrAkSiaOs© (002) ® © b°- * &g I 002 ^ b > I 10 i/(Ii 01 
+ 1002) x 100 ©^(d J; t) ^46 b*L6 V-t&mmz. £ 9 ^^t^So ***** 1 ic 

^i~ 0 
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*1 



No. <D 


CO 


(hr) 


h" -A3**: 


(MPa) 


e 


(THz) 




1 


950 


2 


97.9 


352 


8.0 


14 


HS, MS, A, S 


2 


1000 


2 


98.4 


368 


6.8 


15 


HS, MS, A, S 


3 


1050 


2 


92.7 


342 


7.1 


14 


HS.MS.A, S 


4* 


1100 


2 


0 


158 


7.0 


30 


MS, A, S 


5* 


1200 


2 


0 


171 


7.0 


31 


MS, A, S 




1500 






400 ; 


9.5 







m (1) *f±*#ro<0ttH#©tt»«ri3*r o 



(2) Iioi / (Iioi + I002) x 100c 

(3) HS: A^ B ^ SrAl 2 Si 2 08, 
MS: SrAl 2 Si 2 08, 

A: A1 2 03^sb, 
S: SrSiOs^^o 

m 1 fabWtbfrte£5K x 950°C~l050°Co^^T*#btL5«^-& 
9$y^lUMb©li|fcEf»li:WL, SrAl 2 Si 2 0 8 iNIu AI^sftftbRtJC SxSiOsiM^ 
#^E1"5o AlaOs^NI&tfSrSiOsifeiBtt SrAl^Os^^Sb^^ofc^^-e 

SrAl 2 Si 2 0 8 ttS»3f^^6ejfcA^S*C*>o fc„ ISI^A** SrAl 2 Si 2 0 8 
tHZteMM&rt? K y*m&m*. 300 MPa $k±(D&&rm&&yr:l, x £fc 6.8 
~8.0 e RXI 14~15 THz <E> fQ t&frft&nffl&&7ik Lfc Q 

9oo o cj^TcD^,#btbfc{g^^-fe7 =• y?mmi<Digm\tt 

SrAl 2 Si 2 O s fif**s*f ffliir-f Al 2 O s £ #7 ;Msas^T?a> t> „ StJffSftftRt^l 

iioo°c^±(D^^-e#btL/c{SM^-fe7 ^ v?m.j&%}<DXM®ffi/<? 
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srAi 2 si 2 o 8 K.mtirzz.b&&fr5 0 :0{i«figt7 ^ vsmmvuttmrn 

A1 2 0 3 ^, Si0 2 «&5fe, SrCOs^*, TiO z ffim, Bia0 8 «kfc, CuOi&Tfc, Mn0 2 B 
£#fc 0 r©77y -(31 PVA ?:»0^illifctLT 1 fC*%©fiJi^-« 

«wsa^*aa«a^«t»-x?*i*«* soo°c-e 2 b#f b i«u ai 2 o 3 ^ b ^^ tio 2 ^ 

m^X\ 49«*%©A1 2 0 3 , 34JC*%©Si0 2 , 8.2fr*%©SrO, 3 «ft% 
©Ti0 2 , 2.5.fC*%© Bi 2 0 3 , 2f|%ONa 2 0 > 0.5fi%©K 2 O, 0.3fl% 
GuO, Rtf 0.5 SC*%© Mn0 2 "Cfco fc„ 

*m,tpX*mm*tb 825~900 o C©?Mi£-t? 200t:/hr ©3lE*t?A0l» HCrfBi&& 
#e>tbfc«^fefr©jtBS**e SrBft*««tJ: J: «9 8~15 GHz ©#&Jg|fe8c-C 
U*:fc#o**«M:d*6)ft»f»4 W&mm *r*a&fco iftt« 2 fc^, 
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2 



B&JSJ- 
No.d> 


(°c) 


(hr) 


hh<2) 


(MPa) 




fQ 

\ 1X14/ 




6* 


825 


2 




261 




2 


A 


7* 


850 


1 





271 




2 


A 


8 


850 


2 


100 


430 


8.2 


3 


HS A 


9 


850 


3 


66.2 


432 


8.2 


4 


HS MS A 


10 


850 


5 


50.9 


380 


8.1 


5 


HS MS A 


11 


850 


10 


7.7 


332 


8.1 


12 


HS, MS, A, N 


12 


860 


2 


64.4 


435 


8.1 


4 


HS,MS,A 


13 


875 


2 


17.7 


310 


8.1 


13 


HS, MS, A, N 


14* 


900 


2 


0 


283 


8.1 


13 


MS, A, N 


7Ht 


1500 






400 


9.5 







&. (i) ^n^m^mm^-fDnm-^-r. 



(2) I 10 i / (Iioi + I002) x 100„ 

(3) HS: ttM* SrAl 2 Si 2 Os, 
5 MS: J^il SrAl 2 Si 2 Os, 

A: A1 2 0 3 ^S, 

N: (Na, JOSiaAlOs^^o 

IH 1-4 f«*L-m 850°C X 2 hr, 860°C X 2 hr, 875°C X 2 hr 900°C X 2 hr 
10 12~14fcl«-jfc) TMLfcttMty 5 y^ll^© Cu«{I 

J;«X«Wa*HSt*^— >-4r^f- 0 01— 4 4\ Of* AkOs U AteA 

^sfl SrAl 2 Si 2 0 8 Sr^ U Ate SrAl 2 Si 2 0 8 Sr^fo 850°C X 2 hr <O&]$.0k 
WT*te AlaOaSfS, TKfeteSRt* Si0 2 *N&£: fcHAM SrAl 2 Si 2 O s WW 
Lfc 0 m&m&A^&Zic^^ j^g^ SrAl 2 Si 2 0 8 ML, -e^HJ^fc 0 -^ 
15 5ilte$±i*Lfc 0 

* 2 te, SrAl 2 Si 2 0 8 (D (101) BO fc°- ^ gfi^Sr I 101 , ¥$t& SrAl 2 Si 2 0 8 
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(O (002) B5©f-^g^SrIoo2tbfct#. Iioi / (Iioi + 1002) x 100 T*b&n 
5fc°-^3ilSit A>NI SrAl 2 Si 2 0 8 ^fJ^^^f ) tf* 7.7%^JbfctL 

tf, 300MPa^JKD^?^j&S#P,tb5r — jKKl, ffij»tf3fl!>^fi 

SrAl 2 Si 2 0 8 <Z>m&&?Frft?—?3&m)£n 5%£UiT-fc § <Di>m& Ll\ ftfel^ 

9oo°cx2 hr ©«^^#t?#fetL^<gffl«gfig-fe7 5 v?mj&m<Dm$Ts<#— 

^Sr^-fia 4 fcf2 % 31° SrAl 2 Si 2 0 8 ^-f-Eliff tT— ^ £)*W§Bte: 

W4tH SrAl 2 Si 2 0 8 (O (041) OaOlHl^t 0 — * btbZ> 0 foT, 

6-14 ^J£0!l 1 T??g§g$Hfc SrSiOsl^^fiW^f-^a?) btlftfr 
o fc^\ tftjsf 11, 13 RTfi 14 WJ^T^ >RTfiT/l>^ ht^TL btlZ> Na X 
^/IliK^ttS^-fiil^l (Jfcff) j^KttR^tLfco WftU, 13^1^14 

iOJ: 5 <£>A;NI SrAl 2 Si 2 0 8 OfiJ^«, 5 v?%mM 

<Dm.^.iSLXim^w mmm.mRTfimm) i^ctwsct, 1^^^ 

fifc*#SrlWSH-* - £ m J; D It^O^i SrAl 2 Si 2 0 8 ©Stf^Sr^^ftiJ^i- 

ssrasapua (875°cx2hr) <Dmmm<DMmmm^mMm (tem) ^n-e 

dO«a»©*flbtt % S^#*ffclJ:«? AlaOs, Si0 2 ^SrO^#:ti-S- ^ 
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13 5 AI2O3, Si0 2 &tf SrO ft^frfc-J-<5»*ft; 

«W 8 (850°C x 2 hr)Xrm^ 12 (860°C x 2 hr)<Z> TEM WEfcl*5V nt^, ^ 

AI2O3, Si0 2 &U?SrO ^it§7W7^S«iZl SrAlaSi20 8 3feft*5*fm 

MWC(D TEM WW>G>, ^ttffffi Lfc AUOslfrAO^^AttS^ 1 nm 
BlTT&tK H^ai^ott) Als0 8 iHrA«[^^jitHSlHl»:Ji.&tL« 

*f!«W:l0«O»Wo¥*&«"C*>5. W2«Mt7vy«^ 
tt, fetiff^fi^?^^ 830°C^^-5ir 300 MPa &L±tCi£*) > fa 840— 
870°CT»400 MPaKJbfcfcS*, «6rfMW*Jb#r*te^T«aitefiTb, 
#?J880 , C^3ex.St 300MPa*«^^5^ t*S^« 0 

mmm.&& 85o°c £ »fcoT t> , ^ww* < * t> t tjzffi&g. 

2-4 I^MOjA^l^m^ 400 MPa ^_bO^Liff^%#5O^0^ LV^ 
-b^ b x (a) Al 2 Oa *£S^©iMM&jSN|tfS$rtti Lfc^i&tpO SrAl 2 Si 2 0 8 
t> A^riS SrAl 2 Si 2 0 8 &%&r&&<Dfa±\ziz% < *#"t"5 - £ &ftt)^tz. 0 
9J^^«r^1-«iSia«iJ5fe-fe7 5 y 900°C^T^A^^ 
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srAi 2 si 2 o 8 *mti$~fz>i&mmmstbz<Dx% mm^^xm^m^^mm^-r 

gl»iJ3 

5 1 £ LT, ftS$T« 48.7%© A1 2 0 3 , 34.5%© Si0 2 , 9.5%© 

SrO, 4%© Ti0 2 , 1%© Bi 2 0 3 , 1%© Na 2 0, 0.5%© KgO, 0.3%© CuO, .RtK 
0.5%©MnO 2 ^b^5^^§:^Lfc o ^ <DWm*mm \ t Wl C^-yV 
^^TM0^r«^#U, ^bfc 0 ^c, «^©-^^MtR^-^{c^ 

10 PVA lr»©^iIi[^LT 1.5 K*%©fiJ-g-T«P bfc^. K 
^r-T'^ • ^tt, ¥^*Stf£^ o.l mm ©S^^at^^#^ 0 
#fe^c3tfe^S:200MPa©£E^T^OiE^b, Rft^^i: Lfe 0 C© 
/^ft^^-^M^fe 825~950°C ©^£-? 200°C/hr ©^"CM&U 
BiIlBM^tC 2 B#^^UT^bfc^ N ^^T? 200°C/hr ©^T^4PLfc 0 

15 #^nfc^#:(c:^LT. ^jfeM i t mm^mm^Rnm^m^m-r 



«3 



No.<i> 


(°c) 


(hr) 




(MPa) 


e 


fQ 
(THz) 


fg<3) 


*15 


825 


2 




178 






A 


*16 


850 


2 




260 






A 


17 


875 


2 


100 


425 


8.0 


3 


HS,A 


18 


900 


2 


100 


427 


8.0 


3 : 


HS, MS, A 


19 


925 


2 


89. 2 


430 


7.9 


4 


HS, MS, A,N 


*20 


950 


2 


0 


290 


7.8 


12 


HS,A, N 


7Ht 


1500 






400 


9.5 







20 & (l) *^3§l3S©^a^©t£js|-%^1- 0 
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(2) Iioi / (Iioi + 1002) x 100 o 

(3) HS: SrAl 2 Si20 8 , 
MS: l^mik SrAl 2 Si 2 0 8 , 

A: AlaOa*&&, 
5 N: (Na, K)SisAlO8^ B B 0o 

***WTWt. Bi Xtf Na 0»*^r^ P>i~^ -e\ MMM 2 ©3§^£ Jfcigfc 
l#F SrAlaSia08^HO*fttJja^asJij?-bfco b*»U 875°C~925°C (DWLM 
■Vtttih SrAl 2 Si 2 0 8 2*#f tti Ltfe «9 „ ^oAJI SrAl 2 Si 2 Os ©#f £tS^©$5IS 

J&l- J: 9 , A^r^ 0 SrAl 2 Si 2 Os ©Wffli^2fcT/*©teH&fM1»p-C£ £„ ^fcW^f 
15 ^4 

£f\ 5feJfe0!l2 ^^ICLT. ®*S2p-e49%(DAl 2 0 3 , 34%©Si0 2 , 8.2% 
20 © SrO, 3%© Ti0 2 , 2.5%© Bi 2 0 3 , 2%© Na 2 0, 0.5%© KjjO, 0.3%© CuO, R 
XI 0.5%© Mn0 2 h fm Lfc„ 

25 100 «*%{£** UTttl^ 15 SC*%&tf 7.5 «*%©SU-g-C?^» 

XZCD^^V — (D&BL&m 10000 MPa-s(Cbfc#, V? f—zfU— h'T'i/— h 
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? 9 ^*m^-) frffiffc-t-zmm'*?—^ u-i, li-2, L2-1, 1,2-2. v \*nm 

fc (@9M) 0 

14MPa tf>JSE7J, 85°C 10 #<^{fc#^|i9Xfcofc 0 

r-eflfc'W 2tCflSfe£«tf?V\ 4.5 mm X 3.2 mmXl.O mm <7^E&#:£:#fe 0 

jS^tt^#K»4> 875°C Tf 2 &£Rgfiy$i-«5 £ <t {c J: 9 fro fc 0 

^* SrAl 2 Si 2 0 8 , SrAl 2 Si 2 0 8> A1 2 0 3 ^^. TiOsj^iH, 

fcvm £ ttfCo SrAl 2 Si 2 O s Jfei&^ttteiafr 5 T^fi SrAl 2 Si 2 O s 69 fc°- ^ 
3&£jfcii 15.5%-?£>ofc 0 

s^spwuS'*-;* MrMu 8oo°c -e&##i*fc« % mmmte.-vt-A'R 

XfixX&Vffi#>i& U HB^Ui GND, TX, RX, VG1, VC2 £ Lfc 0 iji 

*mm<D 5 %%k=s-wm gnd, tx, rx, vci ^^^m^mm-r^tc^ 
hh^ it^t- kdi, D2 &mmu m 10 ^-ttwim^asiB, 1 
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m-nm vci, vc2 ^m^mm^mm u *v k di, D2 on, off $ 
-frT, ant-rx ihk zixf^mm ant-tx m^Mmum^mm 

*SMX&Z> <DX\ 7^2/^ lU$4fed> fe siim#: 

*ISMO<B«a«^-fe7 5 la^^fcA^ SrAl 2 Si 2 0 8 Z^IS 
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1. mm** 1 SrAl 2 Si 2 0 8 RTF AI2O3 & A tr^TTS - t £r#^ £ i~<5 

2. Al 2 0 3 -Si02-SrO %ifttt5Sl}c^fi SrAl 2 Si 2 0 8 -Srg"^ g&IBg 

3. it ^ 2 fcmm^m&m&mmf&iz? ^ y^m^m^^x, mmmm 

frT^/V? r t) , |tll5T^/P7 7 ^fmCT^JI SrAl 2 Si 2 0 8 «m Lt 

4. If Jkm 2 fc&&<Dft&L&i&mm& J £ 7 5^^ «§J*«r^*5V vr, Suisse 
10 i&S^SCftjfc: SrAl 2 Si 2 0 8 ££ff|;^£>ft «9 % £ 1>— SrAl 2 Si 2 0 8 

V ^"C N M1B£%^^A SrAl 2 Si 2 0 8 Sr&^rT 5 £ £ £#$t 

15 6 . ffif&cp |c SrAl 2 Si 2 Os feH&T>* Al 2 O a & A SrtU tul3 SrAl 2 Si 2 0 8 

tettgk SrAl 2 Si20 8 W*X{iA^B| SrAl 2 Si 2 0 8 ^TJ«W4B% SrAl 2 Si 2 0 8 fab ft 
Cu-KolSlUl.tS X«SHa^fSl3fefc*5V^T, A^h% SrAl 2 Si 2 0 8 (D (101) ®© 
^ 3&g£ Iiou SrAl 2 Si 2 0 8 <Z> (002) ®<Z) tr—* I 002 £ bfc £ 

iioi / dioi + 1002) x 100 -c^t>$tts tr— ^3ftMFjtis 5%w±.-efes r £ & 

20 mm. t-rz mmmi&mm^ ? % ? z 

7. it im. 6 Kwm.(D%^mm^m^ 7 s ^ * t&j&mz&^x > shib 

8. if jftm 6 x» 7 K:fB*&©i*sa&i6i&j!£j$-fc7 ^ ?/ ^j»aj*^»j:*3v>r, m 

n&MZ- SrAlaSi20 8 3l$*^e>35;5S«IlSr^rfS £ £ *>t^ HrlBSfife^ AlsOs&ll 
25 t?rtt5ll»4:tt, S&IS SrAl2Sia0 8 *SSttA^ffi SrAl 2 Si 2 0 8 W&XteT^f 
£ SrAlaSiaOs&t^^S SrAl 2 Si 2 0 8 ft , fttlB SrAlaSfeOsft&fcliiottS 
BufST^tfl SrAl 2 Si 2 Os ©W&fi 60%^±T?fe 9 , 400 MPa £l±<Dffi$t3& 

9. m&m i~8 (D^-rtiM^m^m^m^m^^ $ y?mj$mz& 
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10. m&m i~9 ^Ttim-mm(om^mi&umm±^ ^ y^m^m^ 

WT, (a) 10-60®*% (Al 2 0 3 m^) ©Al, 25-60®*% (SiO 2 mH0 O Si 
7.5-50 «*% (SrOm^) CD S r frtb*Z>3=m& 100 «*%£ N (b) 0.1 
-10®*% (Bi 2 Ozmm <D Bi, 0.1-5 ®*% (Na 2 O^S) ©Na, 0.1~5f 
*% (K20m») OKSt)?0.1-5fi% (CoOikJfE) c7)Co^b^6^b31 
ff*Lfc4>fc< th int. 0.01-5®*% (CuO^) cDCu, 0.01-5 «*% 
(Mn0 2 m») OMn, 0.01-5 ®*%cD AgRZ? 0.01—2 ®*% (Zr0 2 g|») 

11. ttfJft* 1-9 © tL^^c:fB«(D^5^^^-t 7 5 y ^li^K*? 
V^T, (a) 10-60 «*% (Al 2 0 3 *&|f) (£> Al, 25-60 ®*% (Si0 2 *&||) (D 
Si, 7.5-50®*% (SrOm^) <£> Sr Rtf 20 ®*%.£AT (Ti0 2 m#) <DTifa 
fe&5^#100®*%<^ (b) 0.1-10®*% (Bi 2 0 3 ^) <DBi, 0.1-5® 
*% (Na z O (D Na, 0.1-5 ®*% (K 2 0 co K 0.1-5 ®*% 

(CoOm#) c7>Co^e 5 ^5 > ^b51«Hfc^^< li^ 0.01-5®*% 
(CuO mm <D Cu, 0.01-5 ®*% (Mn0 2 m^) <D Mn, 0.01-5 ®*%cr> 
Ag&U? 0.01-2®*% (Zr0 2 m#) <£> Zr ^kftSi^biifmfc^ < £ 
lmkfrbtezmf&ftb. (c) ^^^F^^^^i-^- ir^^^-f-^^ 

12. t»*^ 1-9 (D^-rti^icmm^mskm^m^ y =• y?mmmiz& 

V>T N 10-60®*% (Al 2 0 3 m#) ©Al, 25-60®*% (Si0 2 m») ©Si, 
7.5-50®*% (SrOmHO ©Sr, ^.W^^M^ <t - <b 

It i: f 5 iS5^^i£^^-fe 7 ^ ^ ft/ft*. 

13. T/v^-v&Mikm, &mmfcmRT$*hvi/T?j*mfcm, x^tju 
&t^z^7^y*j&mft*mf&Tzzkic£vm3£m 1-12 o^-rtL^ciB 
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Hfc+teMMftSfrbS SrAlaSisOsJ&S© 5 SrAl 2 Si20 8 ^Jt^^ 5%£*_t 

14. 1~12 OV^tt^fc|3«Oil5^teJflJte«-fe9 S yfWttofr 

15. 14 ic:iB«©«ji«^pafc*5v>T, tmi&m^mt^ m, 

^XfirtLbo^-efe5 r ^5«jf m^te 

16. 14 xtt 15 ^mm^mmm^u^iz^x, mmm&s<-?—^& 

17. m>km i4~i6 ^■rth^zmmcDmmm^s'p^^^x^ mmmmm 
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